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(57) Derives d'hydroxypyridine de fomule 

(voir formule ci-haut) oil R* est un groupe &y**T 

pouva.t etre substi«ue; R 2 est un halogene » ^upe 
Skvle en C M ou un groupe alcoxy en C W X est un 

a. un 3 dans leauel R est un atome 
atome d'oxygene ou NR dans lequci . 6 

gro^lcapto qui peut etre J " 

SkyteenC^mestcomprisentrcOet^etnestOouU 

pourvu que les ndieaux R 4 , R « R 6 - 

lua nroorieti d'ouvrir les canaux a potass.um et sont 

rhypertension, etc. 



(j7)Hydroxypyridine derivatives of the formula 
(see above formula) wherein R is a branched Cy*a& 
group or a C^cycloaUcyl group, each of which may be 
S ubstituted;R 2 isahal 0 genatom,aC M alkyl group ora 

Cwalkoxygrou^XisanoxygenatomorNR^invAKh 
R 3 is a hydrogen atom or a C M alkyl group; R ,R and 

R 6 are independently ( 1) a hydrogen atom. (2) , . ^halogen 
atom,(3)acyanogroup.(4)an,«rogroup.(2aC^ 

group.(6)aC M alkoxy group wh.ch may be subsmuted 

with halogen. (7) a C M 8™P which ™* * 

substituted with halogen or (S) a mercapto P«J 

may be substituted with a C M *W » » 0 W 3 ' 

andnisOor '..provided that all ofR 4 .R 5 andR*are not 

Sd^gen atom.* a salt thereof, which have 

Eel opening activity and are useful as therat^K 

agents of cardiovascular diseases such as angma 

pectoris, hype. tensior. etc. 
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Hydroxypyridine derivatives of the '.ormula 




v, .i„ R l is a branched C„ alkyl group or . C, 4 
wherexn R • fee substitute d ; 

cycloalkyl group, each o ^ a ^ ^ Qxy 

R * is a halogen atom, a d.» airy 

group? , £ h R > is a hydrogen 

x is an oxygen atom or NR m whic 

atom or a C w alkyl group; hydrog en atom. (2) 

* s ,* a* are incependently (1) a nvat y 
R 4 , R and R are inc. e p> 

a cvano group, \"»» 

m is 0 to 3; and 

n is n or l; R , are not hydrogen 

provided that all of R . R tassiu m channel 

atcm , oS a salt thereo £ h v ^ ^ 

opening activity ^ "'^ as angin a pectoris, 
o£ cardiovascular diseases 

hypertension, etc. 
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This invenclon relates to novel 3-hydroxypyridine 
derivatives useful .3 .edlcln.es, a method of Predjelnq 
the* and pharmaceutical compositions containing the* 
The novel 3-hydroxypyrldlne derivatives of this 
invention have smooth muscle relaxation activities, 
coronary blood flow Increasing activities, 
antihypertensive activities, Ischemic cardiomuscular 
pr o t ectlve activities and lipometabolic ameliorative 
activities, and have therapeutic (treating) and 

/oh lactic (preventing) effects against for example, 
cardiovascular diseases such as angina pectoris, 
la d ac infarction, cardiac insufficiency, arrhyt- 
and hypertension; respiratory diseases such as asthma 

rebral diseases such as cerebrovascular con,, - 
apoplectic strode and epilepsy; enureses; P^^' 
hypersensitive intestinal disturbances; and alopecia. 

f. a new type of drugs called a p^l- 
channel opener exhibiting smooth muscle relaxation 
activities by opening (activating, the potassium 
hannel has Lracted attention. For e^-n- 
3 -ol derivatives which have the potassium channel 
opening (activating) activity and exhibit 
antihypertensive activity on spontaneous h YP ertenS1 ^ 
"I fre disclosed in OPX S58( l 9 B3)-67683 correspo ng 
to EPA -76075 , J. Med. Che.., 21. PP- f 20 J ^ 

0 and Br. J- Pharmac. B_8_, PP* 103-111(1986). 
4057636, cyanoguanidine derivatives 
antihypertensive activities is disclosed. However, 3 
hydroxy pyridine derivatives having potassium channel 
opening activities have not been Known yet. 
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Rrlef Description of Drawings 

Pigura 1 shows effects of 3-hydroxypyrldlne 
derivatives (Compound (H as mentioned hereinafter) on the 
blood pressure and heart rate in SHR < spontaneously 

hypertensive rats). 

Figure 2 shows effects of 3-hydroxypyrldlne 
derivatives (Compound [II as mentioned hereinafter) on the 
blood pressure and heart rate In WKY (Wlster-Kyoto rats). 
retailed npacrlDt? "" of the Invention 

The present Invention provides novel 3-hydroxy- 
pyrldlne derivatives and their salts which have smooth muscle 
relaxation activities, coronary blood flow Increasing 
activities, antihypertensive activities, ischemic 
cardlomuscular protective activities and llpometabollc 
ameliorative activities, and have therapeutic and prophylactic 
activities against cardiovascular diseases such as angina 
pectoris, arrhythmia, cardiac Insufficiency, cardiac 
infarction and hypertension, cerebral diseases such as 
cerebrovascular contraction, apoplectic stroke and epilepsia, 
asthma and urinary incontinence, and besides, are useful for 
topical therapy of alopecia. 

The present inventors studied intensively on 
benzoylpyrldlne derivatives, and as the result, synthesized 
new 3-hydroxypyrldlne derivatives represented by formula [IJ, 
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v. m r Alkvl group or a C 3 . 8 cycloalkyl 
wherein R 13 a branched C 3 . 8 *W p 

group, each of which may be substituted, 

B 2 lg a halogen atom, a C t . 4 *™ * roup ° r 8 Cl " 4 
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17. » ««.- «- « «' in - hUh 15 " hydro,e " 

atom or a C,.. «Uyl group; 

R> and R* «. independently (1) • .to-. U) 

5 . 'halogen atom, O, . cy.no group. .41 . »"» 

%, . c, . «yl group, (6) • C... .l*>xy group which may 
S « M «^ -it, halogen. C> • c„ .1*1 «««P 
hlchm.y be substituted with halogen or ,8) . 

:ih « .*««.*- ».» • ^ 

10 m is 0 to 3; and 

n is 0 or 1; hydrogen 
provided that all of R, R and k 
atom, or a salt thereof, 

hereinafter .i»ply called the compound [I]) having 
(hereinat r „ har » ct eri*ed by having hydroxyl 

chem ical -^""'V^^^y^,. gr oup, and found 
croup at the 3-position of the pyriayi y 
9 ^ fTi has unexpectedly, excellent 

that this compound * Qn this 

potassium channel ope.mg activities. 
, rt ,« 0 the present invention was accomplished, 
fading, ^J**' invention relates to: 

2Q More specially, f*- 

\\ the compound [I], , _ 

2 a compound of the above 1), wherein R is 
branched C, , alkyl group or a C„ cvcloalxyl group, 
h of which may be substituted with 1 to 3 groups 
H ! m a halogen atom, (ii) a halogeno-C,. 4 

25 Sele ^ 6d Tliil) • C, . al^xy group, (iv) a phenyl 
alkvl qroup, lii 1 ) a ■* 
roup IcH - substituted - V » ^ . 
j * _ * r alkvl qroup, a C..*. aixoxy c» 
sel .cted «. * C - alk?1 J > ..^ a to„, a 
hydroxy group i P ^ , Ml0 , 9 „ 0 . 

30 h.logeno C... .1*1 9' P_ r , ^ ^ hydcoge „ 

c. . alkoxy group, (v) co,R in 

st'om or a C M .Ufl »" d '"^ C "' 0R " """^ * 

, hydrogen atom or » C. .1*1 > 
„ a compound o t the above I), wherein R , R and R 
35 , r e independently a hydrogen atom, . h.U«~ -torn, 
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« a nitro group or a halogeno C,. t alkyl 
cyano group, a nitro r 

gr ° UP ' „ f the above 1), wherein R* and R 5 are 

A) a compound o£ the above ij, 

. halooen ate. and »' is » . 
«. a compound of the above 11 . -herein 
5) „ r cvcLoalkyl group, 

u ^ r alkvl group or a Cj.» cyci.ua j 

T , w^ch «.y * substituted w. th ,1, halooen. (»> 
each of whicf . ■«/ ^ alkyl or (1U1 

C0 : R in »" icn R 15 " y " . ,, kvl , 

CHOR* in which R* l» hydrogen or C. a.kyl 

6) a compound of the above 1), wherein 
alkyl group branched at ^[^J R : 

7) a compound of the above 1), wherein 

butyl group, wherein m is 0, 

„ a con.po.nd of the above , 

„ a compound of the above 1 . "he ^ oxy9en 

„ j rt < the above l), t " 1Bt 
10) a compound or tr*e 



20 



atom 
11) 



a co„pound of the above 1,. -hich » - — 
12) . co.pound o, the above M- * - ^ ^ 

branched C. .W> * " " a 

R s and R' -re independently Wl 
h alo,en ate. a cyano ,r=up ' it , » ^ ^ ^ 

halo9 eno c, ^y;-;;;; uhiC h is m w 

,,U t»*«° £ ' abov . .,, which is 

14 , a compound of « ben2yl) .3. tiydrow ridine or a 

butoxyimino)-J, J 

Tc^nd o, the above .,. — " W->-l>- 
" ^ mo :;. lt !b U to»y ta ino ) -,- t luorobe„ I yl 1 - 5 - 

hydroxyzine or a »U '^"O^ i5 m . 2 -,<,-,t- 

butoxyi.minol-3-trLiJ.uoi. 



or a salt thereof, 
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17) a compound of the above 1), *hich is {Z)-2-[<*-(t- 
butoxyimino)-3-nitrobenzyl]-3-hydroxypyridine or a salt 

thereof, 

19) a compound of the above 1), which is (Z)-2-[3- 
5 bromo-a- ( t-butoxyimino ) -4 -f luorobenzyl 1-3- 
hydroxypyridine N-oxide or a salt thereof, 
19) a pharmaceutical composition which comprises a 
compound of the above 1), in admixture with a 
pharmaceutical^ acceptable carrier or excipient, 
10 20) a pharmaceutical composition for treating or 

preventing cardiovascular disease, which comprises a 
compound of the above 1), in admixture with a 
pharmaceutical^ acceptable carrier, excipient or 
diluent, 

15 21) a pharmaceutical composition of the above 20), 

wherein the cardiovascular disease is angina pectoris, 

22) a pharmaceut,cal composition of the above 20), 
wherein the cardiovascular disease is hypertension, 

23) a process for producing a compound of the above 1) 
which comprises reacting a compound of the formula 
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wherein the symbols are as defined in the above 1) or a 
salt thereof, with a compound of the formula 
R l -X -NH 2 

wherein the symbols are as defined in the above 1) or a 
salt thereof, and so on. 

in the above formula {!], R l is a branched C,., 
alkyl group or a C... cycloalkyl group, each of which 
may be substituted. 
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Examples of the branched C M aUyl group 
represented by R l include isopropyl, isobutyl. t-butyl. 
-butyl. Lsopentyl, neopentyl, t-pen.yl. 1-methy lbuty 
2-methylbutyl, 1 , 2-dimethylpropyl , 1-ethylpropyl . 
isohexyl, 1-methylpentyl. 2-methylpentyl , 3- 
methylpentyl, 1, 1-dimethylbutyl, ^^dx.ethylbuty 
2,2-dimethylbutyl. 3 , 3-dimethylbutyl . 1-ethyibutyl 
ethylbutyl, 1 , 1 , 2-trimethylpropyl , 1,2.2- 
trimethylpropyl, l-ethyl-l-ethylpropyl, and ^ 
methylpropyl. *~n, others, t-butyl is .ore prefe red. 

Examples of the C... cycloalkyl group represented 
by r 1 include cyclopropyl, cyclobutyl, cyclopentyl, and 
cycloh.xyl. Preferable example of R l is a branched C„ 
alkyl group. 

Examples of the substituents of the branched C,.. 
alkyl group or the C,.. cycloalkyl group represented by 
R > include 1 to 3 groups selected from (i, a halogen 
atom (for example, fluorine, chloriae, bromine, 
iodine), (ii) a halogeno-C,. alkyl g«up (for example. 
C, 4 alkyl groups substituted by 1 « S halogen .to- 
such as CF„ CF 3 CF 2 , W CHFj) , l-x) a C,. t alkoxy 
group (for example, methoxy, ethoxy, propoxy. 
isopropoxy, butoxy, isobutoxy, t-butoxy) . 
( iv" a Phenyl group which may be substituted with 1 to 
• t groups selected from a C, 4 alkyl ««-P 

methyl, ethyl, propyl, isopropyl. butyl. isobutyl, t- 
butyl), a C, 4 alkoxy group (for er.ample, methoxy 
ethoxy/ propoxy, isopropoxy, butoxy, isobutoxy, t- 
butoly , a hydroxy group, a nitro group, a halogen atom 
n , for example, fluorine, chlorine, bromxne. iodxne) , a 

substituted by 1 to 5 halogen atoms such as CF„ CF CF,, 
CH 2 F and CHF 2 ), a cyano group and a halogeno-C, t alkox 
g rou P (for example, C s _ 4 alkoxy groups substituted by 
35 co 5 halogen atoms such as CFjO and HCF 2 0) . 
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(v) CO/ in which r' is a hydrogen atom or a C,. alkyl 
group and 

( vi, CH : 0B' in which R* i. * hydrogen -torn or a C,. 4 

alky M:: P U S o £ the C, alkyl -«-P repressed 
an d R' include methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl and t-butyl. Preferable examples of R 
include a branched C,. alkyl group or a C,, cycle.!*! 
group , each of which .ay be s-U^^ 
COl R' in which R' is hydrogen or C,. t alkyl. or CH, 
which R* is hydrogen or C, 4 alkyl. Among other^the 
branch* C,. .1*1 groups are pre^rred, C, . alky 

gr oups branched at a-position are .ore preferred and 

the most preferable example is t-butyl. 

in the above formula t I], X is an oxygen atom or 

i • hi.h R' is a hydrogen atom or a C : . 4 alkyl group. 
NR in which R is a nyutwy 

Examples of the C, 4 alkyl group represented by R 
include methyl, ethyl, propyl, isopropyl, butyl 
isobutyl and t-butyl. Preferable example of R is a 
, hydrogen atom. Preferable example of X is an oxygen 

at ° m * « i, m x' is a halogen atom, a 

in the above formula [ I J , R * 

C t alkyl group or a C, 4 alkoxy group. , 
' Example of the C, 4 alkyl group represented by R 
5 include methyl, ethyl, propyl, isopropyl, buty 

isobutyl and t-butyl. Examples of the C, 4 alkoxy g 
represented by R 1 include methoxy, ethoxy, propoxy, 

h „ tn . v isobutoxy and t-butoxy. 
isopropoxy, butoxy, isod y preferable 
in the above formula [1], » I s 0 to 

30 example of m is 0. preferable 
In the above formula [I], n is u 

example of n is 0. 

x n the above formula [I], R , R and R are 

independently (1) a hydrogen atom, ™ ' 
35 (3) a cyano group, (4) a nitro group, (5) a C, t acyl 
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ui-v. m*v he substituted 
group, (6) a C,.. *Uoxy group whUh may be sut 

restituted with halogen or (8) a mercapto group which 
may be substituted with a C,. 4 alkyl group. 

y , ,«.«m i7\ include fluorine, 

Examples of the halogen atom 12) inciu 

chlorine and bromine are preferred a 
bromine are more preferred. 

Examples of the C,. 4 acyl group (5) include C... 
acY l groups derived from carboxylic acid, sulfonic acid 
o/sulfonic acid, preferably a C, 4 acyl group derived 
from sulfonic acid. 

tx..pl.. of th. C,. «yl 9t=up d.»«4 «™. 
„ IW HC acid U=l«d- a C M a lk a„oyl ctoup ,f.c 

acetvl, propionyl, butyryl, 
PxamDle, formyl» acetyl, y r 

InH a C -ycloalkyl-carbonyl group (for 
isobutyryl), and a C,. t -ycj. i 

example, cyclopropylcarbonyl) , among others, C 
aivancvl qroup is preferred. 

alkancyl gr P * der ived from 

Examples ot the C t . 4 acyi f 

. , j« a r alkvlsulfinyl group (for 

example, cyclopropylsulfinyl ) , and among others, C 

alkvlsulfinyl group is preferred. 
, aixyis derived from 

Examples of the Cj.* acyi r 

. , h« » r alkvlsulfonyl group (for 

example methylsul.ony isobutylS ulf onyl , t- 

isopropylsul onyl, buty grcup (£or 

5 hal o 5 en ato.„s at t =pUc,aMe position, (for „«pL. 
35 CF,C0, CF,£0 Z ). 
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Preferable examples of the C M alkoxy group (for 
example, methoxy, ethoxy, propoxy, isopropoxy buto«y. 
isobutoxy, t-butoxy) which .ay be substituted with 
halogen atom (for example, fluorine, chlorine, bromine, 
iodine) (6) include halogeno-C t , alkoxy groups (for 
example, C t . alkoxy groups substituted by 1 to 5 
halogen atoms such as CF,0 and HCF : 0) . 

Preferable example* of the C, 4 alkyl gioup (for 
example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl) which may be substituted with 
Llogen atom (for example, fluorine, .hlorine, bromine, 
iodine, (7, include halogeno-C, 4 alkyl groups for 
example, C, 4 alkyl groups substituted by 1 to S halogen 

«= CF CF,CF 2 , CH 2 F and CHF 2 , preferably 

toms such as» t-tj, v-cjv.r2, z 



a 

15 CF,). 



Preferable samples of the mercarto group which 
may be substituted with C, t alkyl group (for example, 
.ethyl, ethyl, propyl, isopropyl, butyl, ^yl._t- 
b utyl) (8, include C, 4 alkylthio groups (for example, 
20 methylthio, ethylthio). 

Preferable examples of R , R a are 
independently (D a hydrogen atom, (2) a halogen atom 
(3 , a cyano group, (4) a nitro group or (7) a C, 4 alkyl 
roup which may be substituted with halogen. Among 
c \ h «. in a hydrogen atom and (2) a halogen atom are 
25 others, (1) a nyar g ha logen 
preferred and more preferably, R and R a 
atom and R< is a hydrogen atom. The most P^-«"« 
example is a combination in which R is bromine, R 
fluorine and R* is a hydrogen atom. ■ 
, 0 The compound (I) of this invention has geometrical 

isomers, in the structure portion of oxime or imme 
b ased Q ; the sceric configuration of pyridyl group and 
q group, and it can exist as an E- or 2- isomer or a 
mixture of them. The present invention includes each 
f th. isomers and a mixture of them. Preferable are a 
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Z-isomer and a mixture of E and 2, and .ore preferable 

is a 2-isomer. 

Examples of salts of the compound HI include 
ph.nn.cutlc.ily .cceptable salts such as salts with 
inorganic acids or organic acids, alkali metal ..lt. f 
alkaline metal salts, and salts with bases such as 
ammonium or a substituted ammonium. 

Preferred practical examples of the comooound [l] 

include 

( 2 ) - 2 - [ 3 -bromo -a- ( t-butoxy imino ) benzyl J - 3 - 
hydroxypyridine or a salt thereof, 
( 2 ) -2 - [ 3 bromo-a- ( t-butoxy imino ) benzyl 1 - 3 - 
hydroxypyridine N-oxide or a salt thereof, 
( Z ) -2- (a- ( t-butoxyiwino) -4-chlorobenzyl ]-3- 
hydroxypyridine N-oxide or a salt thereof, 
( Z)-2-ta-(t-butoxyimino;-3,4-dichlor 0 benzyl]-3- 

hydroxypyr.dine N-oxide or a salt thereof, 
l2) .2-la-(t.b«to«yl-lno)-3.5-dlchloroban.yll-3- 

hydroxypyridipe or a salt thereof, 

( 2 ) -2- [ 3-bromo-a- (t-butoxyimino) -4-f luorobenzy 1 , -3- 
hydroxypyridine or a salt thereof, 

( 2)-2-(a-(t-butoxyimino)-3-trifluoromethylbenzyll-3- 

hydroxypyridine or a salt thereof, 
(Z)-2-(a-(t-butoxyimino)-3-nitrobenzyll-3- 

hydroxypyridine or a salt thereof, 
( Z)-2-(3-bromo-a-lt-butoxyimino)-4-fluorobenzyl]-3- 

Uoxypyridine H-oxide or a salt thereof and 
(Z) .2-i3-bromo-a-(t-butylhydrazono)benzyll-3- 

hydroxypyridine N-oxide or a salt thereof. 
30 More preferable examples of the compound (I) 

include 

( 2 ) -2 - [ 3-bromo-a- ( t-butoxy imino ) benzyl ] - 3 - 

hydroxypyridine or a salt thereof, 
{Z )-2-la-(t-butoxyimino)-3,5-dichlorobenzyl)-3- 

35 hydroxypyridine jt a salt thereof, 

( 2)-2- l 3-bromo-a-(t-butoxyimino)-4-fluorobenzyl,-3- 
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hydrcxypyridine or a salt thereof. . . j. 

i-trif luoromethylbensy. 1 3 

hydroxypyridine or a salt thereof, 
(Z )-2-la-lt-butoxyL»i.-»o)-3-nltroben«yl]-3- 

T f or starti .g or intermediate compounds 
a salt thereof or starting ° . nnaU v be 

therefor or a salt thereof may occasional Y be 

i f h» desired compound IM or m« 

starting or mteriv.euj. 
~a salt thereof". 

The comoound [I] of this invention can te p - 
„l. allowing a compound of the formula 
by, for example, aiio-iuj 

[II]: 



20 




[HI 



• ^hols are of the same waning as defined 

the formula [III]' [III] 
r'-x-nh. 



30 



35 



u .km is of the same meaning as defined 
wherein the symbol is ot 

» eS lt thereof. The compound [UU 
above or a salt ^ amQunt rangln g £ro« 

th ereo£ is „ one ^ of the compound 

SToL rs l7 hlrllf -action can be allied 

1 .smoothly by, uoon necessity, adding 

to proceed smoothly by, ^ 

t.iethylamine, P*"° as the cat alyst in an 

trifluoride-diethylether, etc 
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amount ranging from 1/10 to 3 times as much moles. 
For example, this condensation reaction can be 

conducted in an inert solvent such as methanol. 

ethanol, prcpanol, isopropanol, n-butanol, 
tetrahydrofuran, diethylether, dimethoxyethane, 1,4- 
dioxane, toluene, benzene, xylene, dichloromethane. 
chloroform, 1,2-dichloroethane, dimethyl formamide 
(DMF) , dimethylsulfoxide (DMSO), acetic acid, pyridine 
or water, or a mixed solvent of them. The reaction is 
conducted at a temperature ranging from about -50-C to 

further, one or more groups of r\ R* -nd/or R* in 
the compound [I] can be converted into different groups 
of R\ R J and/or R 1 . For example, following per se 
xnown methods, a hydrogen atom can be substituted with 
a halogen atom by halogenation or a nitro grcup by 
nitration. A cy,ao group can M«o be converted into a 
formyl group by using Raney' s • nickel in water/acetic 
acid/pyridine in the presence of sodium phosphate. 

And, the pyridyl group can be converted into a 
pyridine-N-oxide group by oxidation with m- 
chloroperbenzoic acid, perbenzoic acid, p- 
nitroperbenzoic acid, pentaf luoroperbenzoic acid, 
monoperphthalic acid, magnesium monoperoxyphthalate, 
5 peracetic acid, hydrogen peroxide or the like. 

Desirably, the conditions of this oxidation 
reaction may be appropriately changed depending upon an 
oxidant then employed. For example, when m- 
chloroperbenzoic acid is employed, the reaction is 
10 carried out in an inert solvent such as 

dichloromethane. chloroform, 1,2-dichloroethane, 
diethylether, tetrahydrofuran, acetone, ethyl acetate 
or the like, or a mixed solvent thereof. The oxidant 
is employed in an amount ranging from about 1 to 2 
35 moles relative to one mole of the pyridine derivative. 
The reaction is carried out at a temperature usually 
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ranging from -25'C to 80°C, preferably ranging from -35 

t0 "-The compound [II J to be employed as the starting 
material can be produced by known methods or similar 
methods, or can be produced by, for example, methods as 
shown in the Reaction Scheme I and methods disclosed by 
the following reference examples. 
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More specially, the rompound [II] can be produced by 
allowing a compound of the formula I IV]; 
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"OR 9 

wherein one of M 1 and M l is CN and the other stands 
for a leaving group; R» is a hydroxyl-protecting group; 
other symbols are of the same meaning as defined above, 
the ., by subjecting the reaction product to acid- 
hydrolysis to give a ketone compound of the formula 



[VI] 




wherein symbols are of the same meaning as defined 
above, followed by subjecting the compound [VI] to 

30 deprotection . 1 
The ketone compound of the formula [VI) can a. 



so 



be produced by, for example, allowing a compound of the 
formula IVIIp 
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[VII} 



to react with a compound of the formula [VIII]: 

[VIII] 




, wherein one of M 1 and M* is CHO and the other is a 
leaving group, and other symbols are of the same 
meaning as defined above, to give an alchohol compound 
of the formula [IX]: 




wherein symbols are of the same meaning as defined 
above, followed by subjecting the compound [IX] to 
oxidation. 

And, the compound of the formula [VI] can also be 
produced by allowing a compound of the formula [X]: 

[X] 



wherein all symbols are of the same meaning as defined 
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above, to react with a compound of the formula [XII: 

>®'\ 

[XI] 

OR 9 

wherein W is a halogen atom; and other symbols are of 
the same meaning as defined above, in the presence of a 
basic catalyst, followed by subjecting the reaction 
product to oxidative decyanation. 

Further, the compound [II) wherein n is 1 can also 
be produced by allowing the compound of the formula 

[IX] to oxidation to give a N-oxide compound of the 

formula [XII]: 

0- ' 



R 5 




[XII] 



wherein symbols are of the same meaning as defined 
above, then by subjecting the compound [XII 1 to 
oxidation to give a ketone compound of the formula 
[XIII]: 



[XIII] 




35 followed by subjecting the compound IXIII] to 
dftprotection. 
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,„™,,lae preferable examples of 
in the above formulae, pr , k u 

j w., m 1 i-n M include aixan 
le ,vino oroup, represented by » - » 

, sU alkaline earth metals or their naivy 
petals, a kaUne ^ zinc 

example, Li, ». *. C. ( / ^ (£o£ 

compounds (for example, ZnCl 2 ) 

example, SnClj). hvd roxyl-protecting 

Preferable examples of the hydroxy p 
gr oups shown by R in the formulae [V], (VI], I 
g a r /ttti include ESX a£ known 

(XM. 1X11. IXIX) •»<> lX " /r v " Tlroups. such as 
protecting group, o£ phenolic hydroxy P 

Ltho„vdl»et hy l*eth y l ^^^£^.1 

(Step 1) carried out in an 

i„.rt solvent such .s "" a * s ot „ eth ylene 

chloride or . »i«ed sol ^ ^j,, l5 

racing froa about -80 C to o£ ,„ inert „a» 

conducted pte<.t.bly under »«=.ph.re 

(£or example. « ; r t :° d ; L are converted into 

„i„. compound, then P ^ 

5 ketone compounds by a Est as 
hydrolysis or alcoholysis. 

(Step 2) rMCt ion is also conducted in 

This condensation reaction ia 

substantially the same manner as in Step i. 
30 (Step 3) ben«yl alcohol compound 

oxidation «t«n of *»™ ineth0d ' 

t hen produced is ™^**\°f 0 £ times as much 
for example, by using an *o«t a » ^ 

weight of activated ""^J*^^ toluene , 
in an inert solvent such as benzene, 
35 agent in an mer 2 _ dic hloroethane, 
chloroform, dichloromethane, 1,2 
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tetrah-drofuran, diethyl ether or hexane, or a mixed 
solvent thereof, at a temperature ranging from about 

0°C to 100°C. 

(Step 4) 

The condensation reaction of the benzyl cyanide 
compound (X] with the halogenopyridine compound [XXI is 
carried out in an inert solvent such as benzene, 
toluene, chloroform, dichloromethane, 1,2- 
dichloroethane, diethyl ether, tetral.ydrofuran or DMF 
or a mixed solvent thereof in the presence of a base at 
a temperature ranging from about O'C to 100'C As the 
base, mention is made of lithium hydride, sodium 
hydride, sodium methoxide, sodium ethoxide, potassium 
t-butoxide or the like. This reaction can be allowed 
to proceed smoothly by, upon necessity, adding about I 
to 3 times as much moles of sodium benzenesulf mate, 
sodium p-toluenesulfinata or the like. This reaction 
is carried out, preferably, under atmosphere of an 
inert gas (for example, nitrogen, argon or the like). 

The oxidative decyanation to be followed is 
carried out, preferably, for example, in an inert 
organic solvent (for example, dichloromethane, 1,2- 
dichloroethane, chloroform, benzene, toluene, DMF and 
OMSO), or a mixed solvent (a hydrated solvent, thereof, 
in the presence of a base (sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate or the 
like), by, upon necessity, adding a phase-transfer 
catalyst (tetrabutyl ammonium hydrogensulf ate. benzyl a 
triethyl ammonium chloride or th« like), at a 
temperature ranging from about 10»C to 50°C. 

^"^the oxidizing agent to be employed in this 
reaction, mention is made of, for example, m- 
chloroperbonzoic acid, perbenzoic acid, p- 
3S nitroperbenzoic acid, pentaf luoroperbenzoic acid, 

permonophthalic acid, magnesium monoperoxyphthalate, 
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peracetic acid and hydrogen peroxide. 

The conditions of this reaction may be desirably 
changed depending on the oxidizing agent then employed. 
For example, in the case where m-chloroperbenzoic acid 
is employed, the reaction is carried out in an inert 
solvent such as dichloromethane, chloroform, 1,2- 
dichloroethane, diethyl ether, tetrahydrofuran, 
acetone, ethyl acetate or the like, or a mixed solvent 
thereof at a temperature ranging from -25»C to 80°C. 
{Step 6) 

Provided that, in all the production methods 
mentioned above, when the benzene ring has a an acyl 
group derived from carboxylic acid as the substituent. 
the carbonyl moiety is protected with, for example, 
l,3-dioxclan-2-yl by a ESX ££ conventional metnod, 
which is then subjected to acid-hydrolysis, followed by 
deprotection to thereby revert to an acyl group derived 
from carboxylic acid. 

Among the aoove-mentioned desired compounds or 
starting compounds, intermediate compounds can be 
converted into salts thereof by using an acid, in 
accordance with a conventional procedure. Suitable 
acids for this reaction are preferably those which can 
give pharmaceutical^ acceptable salts. They include 
inorganic acids such as hydrochloric acid, hydrobromic 
acid, phosphoric acid, sulfuric acid, nitric acid and 
sulfamic acid, and organic acids such as acetic acid, 
tartaric acid, citric acid, fumaric acid, maleic acid, 
p-toluenesulfonic acid, methanesulfonic acid and 
glutamic acid. And, when the compound thus obtained ,s 
in a form of a salt, it may be converted into a free 
base in i ccordance with a conventional manner. 

And, the above-mentioned desired compounds or 
starting or intermediate compounds therefor having acid 
5 groups such as -COOH, -S0 : K and -S0,H can be. inverted 
into salts thereof, in accordance with conventional 
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methods. uclude sa its with 

preferable examples of sal 

ba ses such as alkali and more specially, 

• „ nr a substituted ammonium, ana 
ammonium or a suds*. lithium, calcium, 

■alts with sodium, potassium, lithium, 
salts wit. ammonium, tn-C,.* 

mag nesium, aluminum, zinc, onium , 
alky lanunonium (for example, «u-thy 

• triethanolammonium, etc. 

„i.thyla«*>niu». , above , unless otherwise 

In each reaction deac " ace used in an 

.entioned, the ^^Zc,^ tL r an g es usually 
equimolat amount, and the re 

from 1 to 24 hours. intermediate 

The desired ccmpoun dl ^ # tMCtlor 

compounds thu, obtained can putif ic ation 

„ixture by convent,ona ^ co „ ce „ trat i„„, 
procedures, for «^ rec r,st.ll nation and 

column (or thl -^* 1 thU mention exhibits 

T „e compound (1 bloo<i . flo> , 

smooth activity, 
increasing activity, u activities and 

ischemic catdiomuscul. : P»« ^ 

Uponet.boUc huMn , „on*ey. do,, 

especially mam»als (for ^ u 

5 .frtd'^rblse =n potassium ch.nne! opening 

considered to be d j_ as 

activating, : ctivity. : : - ent5 ^ ^ 

therapeutic and prophy infarction, 
example, ^"^^ Intension, asthma. 
30 congestive ^ „» arrhythmia, cerebral 

cerebrovascular c"""' 1 ^ efficiency, 
nemorrhage, gastrointestinal 
peripheral angiemphraxi . „ al sy „drome) , 

disorder, (especia l y they .„ useful 

" r."4T« '«« t«X, « cardiovascular 
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- a oectoris and hypertension. 
dis ease such as are low lB 

Th e compounds ID throug h oral 

toxicity, well -^rsta-Uty. -e.ee, when 
administration and high i medicin es as 

the compounds (H «e used ^ administere d orally 
described above, they ca ^ ^ q£ a 

ot non-orally as they are, ^ them 

pharmaceutical C ^ ,U ^/ ' captabla carriers. 
P wit h suitable P^ a ^ t a C s a e lplified by powders 
excipients or diluents, as P ^ capsule3 

granules, tablets, capsules I supP ositor.es 
Ld microcapsules) • with subject patients, 

and the The ^ v«x ^ disease3 t0 be 

administration routes and ration to an 

in the case of orai example, 
treated, m trea tment of, 

adult human patent for ranges 
angina pectoris or ^^^^ preferably from 
usually from about 0.001 « * ^ q ,o01 to 0.02 
0.001 to 0-2 ^r^ister the above dosage 

• ^one\rretr: day depending on symptoms of 
the patients. ExaBiple s describing the 

a „d B , e «l-n»l d r m «.tr.t. ^ 

be construed to Un.it 



30 



23 



E T Pl !!» Fvamole 1 (Production of compound A-l) 

,,.U „ in -Uthyl «»« <»« *> - ' The 

.tlrred for oae hour «t the same 
mixture «« „ ><lded , 8 ol»tioh o< 

temperature, to whrch was fuctM 5 „ L)> 

==== ?H==r-- 

aqueou concentrate was 

sulfate) and "'^ J column (ethyl acetate 

is nurified by means of a silica gei c 

x ,n afford 2-(3-bromo-a-hydroxybenzyl)-3- 
- hexane) to arlora t i-> 

^thoxy^ethoxypyridine (10.83 ,) ^ 
Ph ysical properties and spectrum da a ^ * ^ 
are shown in Table 1 and J ^ flnd A . 6 to 

20 same manner as above, compounds A-2 
A -7 shown in Table 1 were produced. 

=. mmn y* 2 (Production of compound A-5) 
Reference Example 2 Pro ethoxypyr idine 
To a solution of 2-bromo m 

i , t h»r (250 mL) was added, at /» <-» 

temperature, to wnicn diethyl ether 

the same temperature. Th rea= vUh 

- — -~» 
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- hexane) to altoro i v j 

If 1 product .re shovm in «bl. 1 t-M. 1. 

Referee Cx.»ple 3 (Production of c<-po«nd B-l) 
\ »Ut»« ot 2-,3-bro.o-a-hydrox,be„z,l)-3- 

co „ce„t~tion u-der reduced ? ^ 

„. purified b, . » 1 'V^,,^,.,. 

acetate - hexane) to afiora l-> 

m ethoxymethoxypyridine * l^** 1 ^* 

Phy sical P^-ies and spec - da * ^ 

are shown in Table 3 and ^ ^ B _ 0 . 7 and B . a 

same manner m above, compounds B-2 

shown in Table 3 were produced. 

Pvamole 4 (production of compound B-5) 
Reference Example 4 ,_ f luoro _ a _ hy droxy- 

A mixture of 2-(3 brom activated 
b en 2 vl)-3- m etho r etho^r^e H.O^ ^ ^ 

5 T^^i "oom temperature, which was 

5 I^s^ected to concentrate 
concentrate under reduced re u , ^ 
was purified by means of a silica g 

Wane) to afford 2-( 3-bromo-4- 

(compound B-5). '* 3 and Table 4. 

of the product are shown in Table 

P^mole 5 (Production of compound B-6) 

Reference Example I lu0 robenzoyl ) -3- 

To a solution of 2 -(3 bro 
methoxymethoxypyridine (4.68 q) 
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The mixture was stirre reac tion mixtur* 

temperature co r-;^-- subjeC , ed t0 

was poured into water, exua ct solution 

extraction with ethyl acetat ^ ^ 

was washed with water and a s and 

so lution, successively _ pucified by 

th en concentr .«d. *> t||yl acetate . hexane, 
me ans of a s,U ^ oben „,i,-3- 

-ethoxy-thoxypyridin. J ^ c£ ^ produCt 

Physical properties and spec 
are shown in Table 3 and Table 

ip 6 -Production of compound C-l) 
^^rence Example 6 Pr _ bro[noben20yl) . 3 -methoxymethoxy 

A mixture of 2-13 ^ ( u ^ and 

pyridine (5.55 g). 3 ' 6N 9U " te£lux for 3 hours, 

".ton. -«.) - ^;: 0 , a te, neutral!^ 
The reaction mixture was p droxide , and 

, with an aqueous sol.tio n ^ ^ ^ 

extracted with ethyl acetat ^ 
wUh wa ter and --rat and t hen 

successively, and dried pur ified by means of 

concentrated. The -^^^ ! hex ane, to afford 

25 a silica ,.1 -^^^l^ridine (*.*• 9) 

2 . l3 -bromoben 2 oyl)-3 hyd YP ^ date ot the 

product are shown in Table e0 .po»nds C-2 

Me 7 (Production of compound C-5) 
Reference Example 7 \r „.. or ebenzoylJ-3- 
„< 7_i 3-bromo-4-i.^- c ' — 
A mixture of 2 3 5 >,-sulfuric acid 

me thoxymethoxypyridine ^6 g>. ^ , hour3 . 

The reaction mixture 
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neutralized with a saturated aqueous solution of sodium 
hydroxide, and extracted with ethyl acetate. The 
extract was washed with water and a saturated aqueous 
saline solution, successively, and dried (sodium 
5 sulfate, and then concentrated. The concentrate was 

purified by m eans of a silica gel column (ethyl acetate 
- hexane) to afford 2-( 3-bromo-4-f luorobenzoyl)-3- 
hydroxypyridine (4.51 g) (compound C-5, . "V"" 1 
properties and spectrum date of the product are shown 
in in Table 5 and Table ? . 

Reference Example 8 

A mixture of 2 -(3-bromo-a-hydroxybenzyl)-3- 

ne thoxymethoxy pyridine (4.65 g,, 70% 
x5 perbenzoic acid (7.10 ,) and tetrahydrofuran (200 -M 

was stirred overnight at room temperature, to which was 
poured an aqueous solution of sodium sulfite. The 
Lture was stirred for 30 minutes, and then subjected 
to extraction with ethyl acetate. The extract was 
washed with water and a saturated aqueous saline 
solution, successively, and dried (sodium sulfate, and 
then concentrated. The concentrate was purged by 
mea ns of a silica gel column (ethyl acetate - hexane, 

to afford m data 

methoxymethoxypyridine 1-oxide (4.53 g, bp 

of the product are shown below: 
l H-NMR(CDClj, : 6 3.53(3H,s), 5 - 33 < 2H ' S) ' 
6 .32(lH,d,a=9.6H 2 ,, 7.15-7.62(6H,m,, 7 .90( IH.d.J-G .2Hz, 

30 Reference Example 9 

A suspension of 2-( 3-bromo-a-h y droxybenzyl)-3- 

• • « i ovide M.58 Q) and activated 
methoxymethoxypyname 1-oxide (4.58 g) 

^- m l In ethyl acetate (150 mL, 

manganese dioxide (13.1 g, in « Y 

was stirred overnight at room temperature. The 
35 taction mixture was subjected to filtration, and the 
filtrate was concentrated under reduced pressure. The 
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concentrate v„ * — " * 

column (ethyl acetate - hexar.e) » • •»« > 

b«-»b««ri ) -3-methoxyethox, de 

„ . Physical properties end spectrum data of 
product «re shown below. 
Melting point 126-127-C 

■„.MMR(C0C1,). « 1.3«(3H..). »•»»•£•'■" 
,.41,»..). 7. U-7. »,:«.»,, l.M-t.0.1".-) 

Befet.nce example '° _ btomoM „ loyl ,o^thoxy»eth=xy 
A nature of I (3 6 „. 8ul£oric ac ld ,n»L, 

pytldine i-oxide .0 , ea 5 hoKj TM 

and acetone (50 »M 

taction .i«ure v . -red 1 ^ ^ 

ul th an aqueous sol. uas ua$ „ ed 

extracted with "^^"^ sallne solution. 

with ««« - - "^H^L sulfate, and then 
successively an ij r-d ^ ^ „ mea „s of 

r:"; r : "coiui ,eth,i »«» - — - ^ 

a silica gei hvdroxvpyridine 1-oxide (2.81 g) • 

Physical properties and spectrum 
are shown below. 

Melting point 200-202"C . 5 6(2H,m) . 

5 'H-NHR(CDClj) s 6 7 . 04( IH.d. J-B . 8Hz ) , 7 3 
,.69-7.73(lH.«). 7.83-7.91(3H,«). 

30 (1-78 g), O-t ou^y r „ fluxed for 5 hours. The 

reaction mixture wa» y extract was 

„ extraction with ethyl ace. ^ 
washed with water and a saturated , _ 
35 solution, successively, and drl d 

followed by evaporating the soUent 
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pressure. The residue was purified by means of a 
silica gel column (ethyl acetate - hexane) to afford 
(E)-2-(3-bromo-a-t-butoxyi m inobenzyl)-3-hydroxypyridine 

(0.83 g) and (Z)-2-(3-bromo-a-t-butoxyiminobenzyl)-3- 
hydroxypyridine (0.83 g) and (Z)-2-(3-bromo-a-t- 
butoxyiminoben2yl)-3-hydroxypyridine (1.12 g) 
(compounds 2 and 1). In substantially the same manner 
as above, compounds 5, 6, 10, 13, 14, 18 to 24 were 
produced. Physical properties and spectrum data of 
these compounds and those produced in the following 
Examples are shown in Table 7 to Table 11. 

Example 2 (Production of compound 3) 

A mixture of {Z )-2-(3-bromo-a-t-butoxyimino- 
benzyl)-3-hydroxypyr idine (0.49 g), 70% m- 
chloroperbenzoic acid (0.70 g) and tetrahydrofuran (30 
mL) was stirred overnight at room temperature. To the 
reaction mixture was added an aqueous solution of 
sodium sulfite. The reaction mixture was stirred for 
30 minutes, and extracted with ethyl acetate. The 
extract was washed with water and a saturated aqueous 
saline solution, successively, and dried (sodium 
sulfate) and then concentrated. - The concentrate was^ 
crystallized f.om isopropyl ether, and recrystallized 
from ethanol-water to afford ( 2 )-2-(3-bromo-a-t- 
butoxyiminobenzyl)-3-hydroxy P yridlne 1-oxide (0.41 g) 
(compound 3). in substantially the same manner as 
above, compounds 4, 7, 8, U. 12 and 15 were produced. 

Example 3 (Production of compounds 16 and 17) 

A mixture of 2-(3-bromo-4-fluorobenzoyl)-3- 
hydroxypyridine (1.26 g), O-t-butylhydroxylamine 
hydrochloride (1.08 g) and ethanol (10 mL, wa, refluxed 
for 2 hours. The reaction mixture was poured into 
5 water, and subjected to extraction with ethyl acetate. 
The extract was washed with water and a saturated 
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, qu eou S e.llne solution, auccesaively. 

, » followed by evaporating tne 
(sodi um sulfate), follow* 1 by P° ^ ^ 

und er reduced pressure^ The -i ^ 
purification by aeans of . • " 9 _ a _ t _ 
acetate - hexane, to afford E) S ^ , g) 
b utoxyi»ino-4.fluorobenzyl)-3-hydroxypy 

r-i-brofflO-a-t-butoxyimino-4-tiuoc 

A mixture of (Z) I m m . chloro 

perbenzoic acid (U./<» y» To the reaction 

m Uture was added an aqueous >°^™ ( „ ,„ 

!u;fue . The reaction - 

acetate. The extract w succ e»ivel,. and 

5 . tUC .ted aoueo- S»U». J The 

, drU d (=odru» •"""•> (ron is opropyl ether, and 

concentrate v.. " t t0 „„rd { Z|-l-(3- 

^cryat.Hi.ed .re. eth- - « n 

y fixture » J " dcochlo rld. (0.53 9). 

„.,. „, t*t, l ^.«i- * tefl uxed 

30 5 d au b1 e=t.d » extraction with ethyl a«»te. 

ct I. wild with water and a «t««- 
The extract v.» «.h ly , s „ d dried 

aqueou. "I"- olUt i°; o ; ed by svaoo r.tln, the .ol..« 
(3 „dl»» .ulfate,. t0l '°" ed Th 7 ceslau . ... purified by 
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to afford (E) .2-(3-bro m o.a.t.butylhydra 2 inobenzyn-3- 

fcydroxypyridine (0.60 g) and («)^«^^ t - 
butylhydrazonobenzyl)-3-hydroxypyrxdine (0.24 g) 

(compounds 27 and 26). 

Examole 6 (Production of compounds 28 and 29) 

P A m Jure of 2.(3.bro ff .obenzoyM-3-hydro X ypyr.d 1 ne 

,-oxide (2.13 g), t-butylhydrazine hydr ~^»J> M 
g) , triethylamine (3.5 mL) and ethanol (50 «L) was 
re luxed for 2 hour,. The reaction mixture was then 
poured into a saturated aqueous saline solution and 
subjected to extraction with ethyl acetate. The 
extract was washed with a saturated aqueous saline 
solution, and dried (sodium sulfate) followed by 
evap oratino the solvent under reduce pres. e he 
residue was purified by means of a silica ge L c 
'ethyl acetate - hexane) to afford ( E )-2-(3-bromo-t 
butylhydrazonobenzyl)-3- " m _ 2 -( 3-bromo-a- 

hydroxypyridine 1-oxide (0.68 g) and (Z ' C* 
t-butylhydrazonobenzyD-3-hydroxypyr.dine l-oxid. ( 

g) (compounds 29 and 28). 

Example 1 (Production of compounds 16 and 17) 
Examp q£ 2 _ (3 . brotno . 4 . fluorob enzoy )-3- 

,m;o 0 li 96 q), O-t-butyl hydroxylamine 
, hy droxypyr din ( 2 ,S « ^ o ^ wag 

hydrochloride (1 ... reaction mixture wa3 

^ vacuo, which was sub^cted to -ition 

! ° - u rrjs:r :r c :::;r:,h w a8 d rie d 

•ZZZZU -owed* -U-i..^ 
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a ,n 2 -(3-bromo-a-t-butoxyinvino-4- 
(1.10 g) * nd ( z ) 2 lJ 

fl uorobenzyl)-3- und3 l7 and 16). 

hydroxypyrid^ne 9) v 
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Table 1 




OCMiOCHj 



15 



20 




Cpd.NO. 


R* 


R> 


R* 


A-l 


Br 


H 


H 


A- 2 


H 


Cl 


H 


A- 3 


Cl 


Cl 


H 


A- 4 


CI 


H 


Cl 


A-5 


Br 


F 


H 


A-6 


CF, 


H 


H 



H C^iNjO, 



44-45 
oil 
oil 
oil 
oil 
oil 
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Table 3 
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15 



Cpd.No. 
B-l 
B-2 
B-3 
B-4 
B-5 
B-6 
B-7 
B-8 



R 
Bt 
H 




OCHiOCHj 



R - Formula 

H H C^HuNOjBt 

cl H C^H^Cl 

cl cl H C^HuHOjCl, 

H cl C^H^NOjCl: 

F H C^HnNOjBtF 



Cl 
Br 



BE CH H C l5 HnWr 
CF) H H CvsHuW, 



m.p.( 8 C> 
oil 
oil 
oil 
oil 
57-58 
107-108 

oil 
110-111 
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Table 5 



10 



15 



20 



C-l 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 





Br 

H 

CI 

CI 

Br 

Br 

CN 



R - Formula 

H H C i: H,NO : Br 

CI H C„H,1IV1 

CI H CjiHiHOjCli 

H CI C U H,N0 2 C1 : 

F H C n H,N0 2 BrF 

CN H CuHjNjOiBr 

H H CjjMA 



CFj H H C,A»i'i 
NO, H H C„H,HA 



73-74 
88-90 
125-126 
164-165 
108-109 
I90(dec.) 
126-128 

oil 
116-117 
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Table 7 




25 1 Br 


F 


26 1 


Br 


H 


27 


Br 


H 


23 


Br 


H 


29 


Be 


H 



C..H,.H,OBr-l/2HiO_ 
C ii H i! Mj0 2 Br_ 
CuHuWiOiBc 



183-185 



179-180 
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-.I ^amDles demonstrating the 
Experimental examples 

^~„^r^*\ effects of Compound [I] are so 
pharmacological eiiec« 

bSl0W " , * n,nle 1 Vasorelaxant effect on rat 

Experimental Example 

Ef fects on contractions induced by tetr-hyl a^oniu- 

. de (TEA) and barium chloride (BaCI,) 
chloride (TEA) an ^ were 

Method: Hale Wistar rats (10 to ^ 

use d. After ««^^. t ^ and then 
Aorti c rings (5 mm 1~ ^ (95% ^ 

suspended in . bath il ^ ^ ^ 

C02) Krebs ---j;^^ other end w as connected 

t he ring -—^^^'^13^ -» 

Bad, (0.3 nvM) "" the . contractions reached a 

vasoconstriction. A« h test compound 

stead y state (after about 15 . and its 
.as added and its relaxant effect 

relaxant effect was Rentage inhibition 

Kesults: The results are given as pe ^ ^ 

1B Table 12. these results effect . 

compound of this invention snows 

5 2 vasorelaxant effect on rat 

Exp erimental Example 2 Va^ 

constriction induced by potassium chloride 
Eftect on constricts 

» """^ "fn d ret, "e^ U Ex P eri»ent.l W*U 

Results. The result, .re 5 l ^ the 

vasorelaxant eftect c 
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e r^rassiura channels- 
i3 due to the opening of potassium 

Kinod flow- increasing 
, r. , mn iP 3 Coronary blooa 
Experimental Example ^ ane3 thetized dogs 

(administration into the 

coronary artery) 

Hethod, *ter „e. 9 le ™> ^°£ ™,7L opened 
a „.sthetUed «1* ^" t06 " b 0 l " 1 byf .„ fitted with an 
mi .r artificial "^"^ * " hd ,„, was prepared 
electromagnetic fl="»«« <»^° ^ tha le£ t carotid 
between the ieft <=°«"^ wa , M asured. Each 

aI tery. and «-^t„ 50% polyethylene ,1,-1 
t eet co-pound was dr ^ physiological 

rrr:r;i S t M tioh «, - - 

senary artery through ^^'^ , t o £ —1 
Results-. The neatest percent., ^ 

no „, and -»"-;;X c rto h .U> -re shown in T*U 
which the effect is reduced ^ ^ c(OTpound 

, 14 . „o» these result, 1 blood (lou . 

of this invention Increas 

, « Antihypertensive effect in rats 
^eri-ental E»»ple « ™\£^ ly hypertensive 
Method. » to "-week-old P ^ oto „„ 

(WB)) were .nes^etU ^ ^ 

t . p .,. A po* '^containing 20» »ep.rin «. 
physiological „ rtery a „d left xn 

tnserted into the left t „, tunneled 

30 place. The other end ofth ^ 

aub cutan.ousl, to th bac • ue „t In the 

nl ght, th. ani^l. U e " 55 d ute „ a5 rac „rded on an ln*- 

f.stln, .«•- P "" a a rteri.l catheter via a 

writing recorder "roug^ 8 » , ^ MtlMtad fc o„ 
M pressure transduce^ Blood P Mt „ 
Ilood pressure waves record 
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the test compounds 

the blod pressur "f 11 ***.' ot co-pound 16 

vehicle ,0.5% -^ 1MU " 1 "'' 0 2 r ; 5 ' 9> Th e subset 
,0.3 — ^ inl5t ^; e " „. „ere observed 

changes In blood pressure a»d Mart 

at timed Intervals- and heart rate 

„esult, S The changes ds .„ given a. 

a£ ter — »«»^« ^.es (petc e„t.g. changes, in 
% „ £ presentment « ' ^ J fCSse ^ „ M .ns , 
ngures 1 and 2. A ^ ^ ^ compoo „ d 

0 standard error. » rat9 , nd e «rted an 

U had U«le effect on heart r ^ ^ ^ 

antihypertensrve effect o ^ ^ 

-^T t sho!n i» ngure co^nd " « 
change of 18%. as 5 pressure or heart 

15 the sa»e lev. • had no effect o blood * ^ 
„„1.«T. Fro» these resul". £ u 

co.po»nd of this ^«""°"."" > " S ro U f S ; i f es . 
Mood blood pressure-lowering profiles- 
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Table 12 



5 



10 



Cpd.No. 


constriction inhibitory ratio (%) 


O.luM 


0.3uM 


luM 


1 


57 


69 




3 




47 


97 


7 




2 


72 


11 




49 


63 


13 




21 


53 


16 


87 




100 


21 




45 


23 


4 


56 


76 


1 27 


25 


100 
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Table 13 



20 



25 





constriction inhibitory ratio (%) 


Cpd.No. 


O.luM 


0.3nM 


luM 


1 


0 


0 




3 




0 


2 


7 






0 


11 






0 


13 






4 


16 


4 




8 


21 




1 


23 




0 


0 


27 


0 


0 
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Table 14 



35 



40 



Cpd.No. 


greatest percentage 


duration (T W j, min) 


change 




1 


133 


6.7 


3 


155 


24.4 


7 


71 


18.6 


11 


66 


30.5 


16 


136 


43.5 


23 


134 


5.3 


27 


77 


74.6 
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CLAIMS 



1 . A compound of the formula 

wherein »' U . ".ached C. alayl 9-p « » C - 
cyclclXyl 9 roop. each o« which «, he 

» »iVvl aroup or a C,. t aiKo*y 
r 1 is a halogen atom, a C t .» alkyl group 

TuL oxy,ea .» or * U ^ U » 

»' R' .ad R' are i-depeadeatly (1) a hydros "c. (2) 

a 'helo,.a ato», ,3) « «»- <«> ' T^L 

(5, a C... acyl ,roep. (6, a C, .!■«» .«»» -uck -» 
^aahatitated with h.lo,e„. (7, a C, .1*1 
which „ r, aahacitated with halogea « < «• - 

„ro«p which »y he aabatitoted with a C,., alkyl 9 

m is 0 to 3; and 

n is 0 or l; . 5 . are not hydrogen 

provided that all of R i R 
atom, or a salt thereof. 

* . i wherein R l is a branched C,. 
2. A compound of claim 1, wherein * 

^ ^inalkvl aroup, each of which 
alkvl group or a C,., cycloalKyi group, 

- lth 1 to 3 5I0ups "J" a Ui 

a I, l*oxy ,roap, ,lv, a pheayl ,roap vhrch »y he 
, ub «itoted with 1 to 3 ,roap. aelacted fro. . C , 
alayl ,roap, a C M alKoxy group, a hydroxy groep. 
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nitro group, a halogen atom, a halogeno C,. t alkyl 
group, a cyano group and a halogeno C„ alkoxy group 
( v) CO,R T in which R 7 is a hydrogen atom or a d.» alkyl 
group and (vi) CH 2 0r' in which R* is a hydrogen atom or 
a alkyl group. 

3 a compound of claim 1. wherein R 4 , R 5 and R* are 
independently a hydrogen atom, a halogen atom, a cyano 
gr oup, a nitro group or a halogeno-C^ alkyl group. 

4. A compound of claim 1, wherein R 4 and R 5 are a 
halogen atom and R* is a hydrogen atom. 

5. A compound of claim 1, wherein R» is a branched C, 
. alkyl group or a C,, cycloalkyl group, each of which 
ma y be substituted with (i) halogen, (11) CO z R in 
which R 7 is hydrogen or C, 4 alkyl or <iii> CH.OR in 
which R* is hydrogen or C U4 alkyl. 

6 . a compound of claim 1, wherein R l is a C,.. alkyl 
group branched at a-position. 

7 . a compound of claim 1, wherein R l is a t-butyl 
group. 

8. A compound of claim 1, wherein m is 0. 

9. a compound of claim 1, wherein n is 0. 

10 . A compound of claim 1, wherein X is an oxygen 
atom. 

H. A compound of claim 1, which is a x isomer. 

12. A compound of claim 1, wherein R l is a branched C, 
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, alkyl group; X is an oxygen atom or NH; R # R and R 
are independently a hydrogen atom, a halogen atom a 
cyano group, a nitro group or a halogeno-C^ alkyl 
group; m is 0; and n is 0 or 1. 

13 . A compound of claim 1, which is ( «,-2-[3-bro^«- 
(t -buto X yimino)benzyll-3-hydroxypyridine or a sal. 

thereof . 

1, A compound o£ claim 1. »»i<* »• <»>-'-(«-<*- 
Du ;o«, l mino ) - 3 .5-dich l oro b «zyl,- 3 -^ro W » t .aln. or a 

salt thereof . 

a compound o£ claim 1. Is 
( ;-outoxyimino,-4-«luor„ B enzylI-3-hydroxmrl<i«e « « 

salt thereof. 

16 A compound o£ claim 1. which '= 

lu;o, y imino ) -3-tri f luo I o.«H y l t .n„l 1 - 3 -n^o. y pyrid l n. 
or a salt thereof. 

17 A compound of claim 1, which is (Z)-2-to-(t- 
iuUiminol-B-nitrobenzyll-B-hydroxypyridine or a salt 

thereof . 

„. A compound o« claim 1. which 1. l^- 2 -' 3 -^" 
;Lbuto„imino ) - < - e iuoro M n.,l 1 -3-hydro«y K ,ridine». 

oxide or a salt thereot. 

U A pharmaceutical composition which comprise a 
compound o£ claim 1, in admixture with a 
pharmaceutical* acceptable carrier, exclpi.nt or 

diluent. 

20 . A pharmaceutical composition for treating or 
preventing cardiovascular disease, which comprises a 
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, , i in admixture with a 



dilu jnt. 



. • rlaim 20. wherein 

the cardiovascular disease 

22 . a pharmaceutic* hvD ertension . 

the cardiovascular disease is hyperte 

«h of claim 1 for manufacturing a 
23 Use of a compound of claim 
pharmaceutical composition. 

. of clalB 1 for manufacturing a 
24 . use of a -PO- d f J £ or prevent ing 

pharmaceutical composition 
cardiovascular disease. 

* claim 24, wherein the cardiovascular 
25. Use of claim "i 
disease is angina pectoris. 

, . ->d wherein the cardiovascular 
26. Use of claim 24, wherein 
disease is hypertension. 

mammal . 

dl, H H « •natw ■ 

disease is hypertension. 

— for producing a compound of claim 1, 
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.re a, defined « 1 " ' " 

wherein the ey^oU ere ^ 
thereof, vltt a compound of 

^ol. are as defined in «W 1 or a salt 
wherein the synfcol' are a 



thereof . 



<SHR> 



a) blood 40 r 
pressure 



t 20 



-60 



vehicle (n=5) 

Compound 16 0. 3mgAg,p.o. ln=5) 




basal 6 vSues'.:1 55-189mmHg 



6 8 
hours 



24 



b) heart 60 
rate 




Figure 1 

H:-X Apt* 



<WKY> 

a) blood 4Q 
pressure 



vehicle (n=4) 

Compound 1 6 0 . 3ng / kg , P • o . I ~ - 5 ) 




heart 



h \ neat «- 

D > rate 



601 



40 



IT 



-20 



-40 



-60' 



t-Aetreatment 

basa l values :274-362bp.^ 




Figure 2 
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